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HEAT EXCHANGER, LIQUID COOLED GARMENT

FONCTION: .
PROVIDES COOLING FOR THE LIQUID COOLED GARMENT WATER LiOP. THERE™ ARS
GAFMENT LOGPS PASSING THROUGH THIS HEAT EXCHANGER.

k]

FAILIRE MQDE: -
EXTERNAL LEAXAGE, WCL

CAUSE(S) :
MECHANICAL SHUCK, YIBRATION, CORRCSIQN

EFFECT(S) ON:
(A) SUBSYSTEM (B)INTERFACES (C)MISSION (D)CREW/VEHICLE

fA) LOSS oF REDUNDANCY - LOSS QF ONE WATIR CQOLANT LOOF.
{B) LOSS OF COOLING OF AFFECTED WATER COOLANT LOOP. FREE WATER IN CART:

{(C) POSZIBLE ZARLY MISSION TERMINATION FOR LOS3 OF UNE WATER COOLANT
Toap.

(D) POTENTIAL LOSS OF CREH}?EHICLI TPON SURSEQUENT LOSS QF REDUNDANT
WATER CCOLANT LoaP.

DISPQSITICH & RATIONALR:
{A)DESIGH (B)TEST (C)INSPECTION (D) FAILURE HISTORY (E)CFPERATICHAL USE

{A) DESIGN
HEAT EXCHANGER IS A CRES BRAZED/WELDED PLATE-FIN ASSEMBLY. THE HEAT
TRANSFER FLUID IS A HIGH FURITY/LOW OXYGEN CONTENT WATER AND THE SYSTIM
CONTAINS A 10/25 MICRON FILTER. SYSTEM COMPONENTS AND SEALS ARE SELEICT,
TO BE COMPATIBLE WITH WATER AND ALCOHOL. THE FIN GEOMETRY I5 Q.C30
INCHES IN HEISHT AND #.002 INCHES THICK WITH 12 FINS PER INCH.

{B) TEST
ACCIPTANCE TEST = PROOF PRESSLURE TESTED AT 1346-129% PSIC FOR 5 HINCOTIS.
ALLOWABLE INTERMAL AND EXTERNAL GHE LEAKASE FATE OF 2.2 X jo EXP -5 So..
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MAXIMUM AT 20 PSIG. ALLOWABLE PRESSURE DROP OF 2 1 FST MAXIMTM AT S50
FPH FLOW. WISUAL INSPECTION OF TUEES

QUALIFICATION TEST ~ QUALIFIEDR FCR STRESS AND LIFE BY ANALYSIS AND AISS
BY SIMILARITY TO THE GSE HEAT EXCEANGTR, QUALIFIED FOR WIRRATION AMD
SHOCK BY SIMILARITY TO GS5E HEAT EXCHAANGER., SURJECTED TO RAMDOM VIRmaTiz
SPECTRUM ENVELSPE oF 20 T0 80 HI INCREASING AT & RDB/OOTAVE TO 0.47S

Gewd /B2, CONSTANT AT 0.075 Gw#2/HZ FROM 20 TO 700 HI, DECREASING AT &
DEAQCTAVE FROM 700 TO 2000 HZI FOR 48 MINUTES PER AXIS IN THREEXE ORTHOOINA
AXES, DESIGN SHOCK - THEREE TERMINAL SAWTOQTH FULSES COF 20 G FEIAK
AMPLITUDE AND 1l ME DURATION APPLIED IN-2OTH DIRECTIONE ALONG EACH oF
THREE QJRTHOGONAL AXES. -

IN=VEHICLE TISTING = SYSTEM DECAY TE3T 15 PERFORMED AT 8% -« 35 PSTG, @8
GU/MIN MAX LEAVAGE. FPUMP OUY PRESSURE AND ACCUMULATOR QUANTITY ARZ
CONTINUOUSLY MOKITORED WHEN THE VEHICLE IS POWERED UP AND SERVE AS AN
INDICATION OF EXTERNAL LFAKAGE.

OMRSD - PUMP ACCUMULATOR QUANTITY AND OUTLET PRESSURE ARE CONTINUGSLY
MONITORED WHWILE THE VEHICLE IS POWERED UP DURING EACH TUBNAROUND, AND
SERVE AS AN INDICATION OF EXTERMAL LEAKAGE. WATER IS SAMPLED FER SPIC
SE-5-0073 CURING SERVIGING. _

{C)} INSPECTION

RECEIVING INSFECTION
FAW MATERIAL AND PURCHASED COMPONENTS REQUIREMENTS ARE VERIFIED BY
INSPECTION. PARTE PROTECTION IS YERIFIED BY INSPECTION

CONTAMINATION CONTROL

SYSTEMS FLUID ANALYSES FOQR CONTAMIMNATION ARE VERITIED BY INSPECTICN.
CONTAMINATION CONTROL PLAN IS5 VERIFIED BY YHSPECTION. CONTAMINATION
CONTROL PROCESSES AND CLEAN AREAS ARE VERIFIED BY INSPECTION.

ASSEMBLY /INSTALLATION

MANUFACTURING, INSTALLATIAN AND ASSEMBLY OPERATIONS ARE VERIFIED By
INSPECTTION. SHEET METAL PARTS ARE INSPECTED AMND VERITIED BY INSPECTICON.
SURFACE FINISHES VERIFIED BY INSPECTION. DIMEMSIONS VERIFIED BY
INSFECTION

CRITICAL FROCESSES
WELDING IS VERIFIED BY TNSPECTION. ALL WELDE ARE STRESSE RELIEVED ATTEIR
WELLING, VERIFIED BY INSFECTION. BRAZING I3 VERIFIED BY INSPECTION.

NONDESTRUCTIVE EVALIATION

HEADER WELDS TO THE TUBES ARE FENETRAWNT AND X-EAY IRSFECTED. CTHEIR
WELDS (MOUNTING PADS AND HEADER WELDS TQ THE COREZ) ARE PERETRANT AND
10X MAGHNIFICATION VISUALLY INSPECTED. BRAZES ARE VERIFIED BY FRUQT AN
LEAR TESTS.

TESTING

INSPECTION VERIFIES THAT RESULTS OF ACQEPTANCE TESTING AND FLOWRATES ARI
WITHIN SPECITIEDR LIMITE.
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EANDLING/ PACEAGING
HANCLING AND PACKAGING REGQUIREMENTS VERIFIED BY INSPECTION.

(0} PAZLURE HISTORY
NO FAILURE MISTTRY APPLICAEBLE TO EXTERMAL LEMMAGE, WEL TAILURE woor,

THE LCG MEAT EXCHAMGER HAS SUCCESSFULLY FERFORMED WITHOUT FAILLES “wm=<-
THE DURATION OF THE SHUTTLE PROGRAM,

(E) OPERATIONAL USE
TB3.
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